For patients with chronic illnesses, it is hypothesized that effective patient-provider collaboration contributes to improved patient self-care by promoting greater agreement on patient-specific treatment goals and strategies. However, this hypothesis has not been tested in actual encounters of patients with their own physicians.
S
uccessful management of chronic illnesses such as diabetes requires close teamwork between patients and their health care providers. Providers need to prescribe optimal medications, order and act on appropriate tests, and counsel patients on treatment plans. Patients in turn must sustain often-complicated medication, diet, and exercise regimens, a set of skilled behaviors called self-management . Patients' self-management practices and confidence in their ability to complete these activities ( self-efficacy 1 ) have been clearly associated with improved clinical outcomes. 2, 3 More effective patient-provider communication, in turn, has been associated with better patient self-care and health. [4] [5] [6] [7] [8] Yet, it is not clear which aspects of patient-provider interactions are most important in improving patients' self-management and diabetes care self-efficacy. There is growing evidence that people with defined health goals have more effective self-care behaviors. [9] [10] [11] [12] Building on this research, some experts advocate moving from a directive to a more collaborative patient-provider style, with joint definition of problems, treatment goals, and management strategies. 13 -18 Proponents postulate that actively engaging patients in setting treatment goals and strategies encourages greater patient understanding and motivation to follow treatment plans, as well as providing a benchmark against which to measure success. 6,13,15,19 -23 A central hypothesis behind such arguments is that improved patient-provider collaboration leads to improved outcomes by promoting greater agreement on treatment goals and strategies. 13, 19, 21, 24, 25 Certainly, it makes intuitive sense that patients and providers with a shared view of treatment goals and strategies might work together better to manage that patient's diabetes. Greater agreement may also be a marker for more effective communication. These hypotheses, however, have not been rigorously tested. Qualitative research suggests there is often disagreement between patients and providers on the nature and outcomes of health problems, 26 -31 and on goals and strategies in diabetes management. 32 -35 Most prior studies on diabetes, however, compare patients with diabetes and providers in general, rather than patients with their own physicians. JGIM
To address these gaps in knowledge, we conducted a study to explore three questions: 1) to what extent do patients with type 2 diabetes and their health care providers agree on treatment goals and strategies for that patient?; 2) what factors predict agreement?; and 3) is greater agreement associated with better patient self-efficacy and diabetes selfmanagement? The conceptual model guiding this study is shown in Figure 1 . In particular, we sought to test 2 hypotheses: 1) more collaborative patient-doctor interaction styles will be associated with greater agreement; and 2) greater agreement on treatment goals and strategies will correlate with better patient self-efficacy in managing diabetes, reported self-care behaviors, and assessments of self-management.
METHODS

Study Population / Data Collection
The participants in this study were surveyed in a VA and an academic medical center (AMC) in Michigan. The study received IRB approval, and written informed consent was obtained for all participants. The study was carried out between May and December 2001.
Patients were eligible if they were at least 30 years old and had at least 1 prescription for a glucose control medication or monitoring supplies, 1 hospitalization with a diabetes-related ICD-9 code, or 2 outpatient visits with a diabetes-related ICD-9 code. They had to have seen their PCP in the prior 6 months and be scheduled to see the same PCP again in the next 6 months. To further ensure patients and their PCPs had an established relationship, only patients of physicians who were senior residents or attending faculty were included. Finally, patients were excluded if administrative data indicated they had seen an endocrinologist in the prior 2 years.
In the VA, 562 patients were eligible and sent surveys. AMC patients were drawn from the diabetes registry of an AMC-affiliated managed care organization. A total of 720 of the 1,060 eligible AMC patients were randomly sampled FIGURE 1. Conceptual model: patient and provider factors influencing degree of concordance and hypothesized effects of concordance between patient and provider.
and sent surveys. The 91 PCPs of these patients, 34 from the VA and 57 from the AMC, were then sent a general survey. We sent 2 waves of mailings, including a pocket flashlight with the first mailing. Seventy-four patients were excluded because they reported not having type 2 diabetes, suffered severe dementia, or were deceased. A total of 663 of the remaining patients completed the survey (56% response rate). Respondents were older and more likely to be male, married, and nonblack than nonrespondents. The response rate among providers was 74%.
We then e-mailed 10 patient-specific questions to the PCPs the same day they had a clinic visit with a participating patient within 3 months of that patient completing the survey. Based on pilot interviews with providers on how many postvisit surveys they would be willing to complete, PCPs were sent emails on no more than 3 patients. Each e-mail a PCP completed counted as an entry in a raffle of a Palm Pilot. Of the 54 providers who received e-mails, 50 providers (93%) returned at least 1 e-mailed questionnaire. Response rates of providers sent an e-mail about a second and third patient were 69% and 73%, respectively. During the study period, providers returned questionnaires on 127 patients (see Table 1 for respondent characteristics.) For this study's analyses, we included respondents who marked exactly 3 goals or strategies. While all providers listed three goals and strategies, 9 patients listed fewer than 3 goals and 28 listed more than 3 goals; 10 patients listed fewer and 25 listed more than 3 strategies.
Survey Instruments
There were 3 survey instruments. A patient survey included questions on sociodemographic and clinical characteristics, self-efficacy, self-management behaviors, confidence in treatment efficacy, 36 and their providers' communication and decision-making styles (see Table 2 for key variables.) Two items requested patients to list their top 3 treatment goals and strategies, as described below.
The patient survey was pilot tested with 25 adults with type 2 diabetes. Providers completed a general survey on their diabetes care attitudes and practices and up to 3 concordance questionnaires, in which the provider evaluated the diabetes management and listed their top 3 diabetes treatment goals and strategies for the patient just seen. These 10 questions and the larger general provider survey were piloted with 10 endocrinologists and 11 primary care physicians.
Treatment Goals and Strategies Variables
Based on a MEDSEARCH literature review and discussions with chronic disease experts, we developed 2 separate lists of treatment goals (desired outcomes) and specific strategies. 13, 19, 32, 37, 38 Patients and providers were each asked to rank their top 3 goals from a list of 11 possible treatment outcomes (see list in Table 3 ). Then, each rated their top 3 strategies from a list of 9 treatment strategies (Table 3 ). In both cases, patients and providers could also write in other goals or strategies.
To measure agreement on treatment goals and strategies, we created 2 sets of variables. The first was the number of goals or strategies (from 0 to 3) that both the provider and patient within a pair listed as 1 of their top 3 priorities. Because it is not clear whether agreement on a larger number of goals or strategies or just agreement on a top priority would be more important, we also created variables for whether the PCP's top goal or strategy was among the top 3 the patient listed. Providers who provide all or most self-management education to diabetic patients, % -22 
Variables We Hypothesized Would Predict Concordance on Treatment Goals and Strategies
The conceptual model in Figure 1 guided our choice of independent variables to test in our models. In particular, we sought to explore the association of patient-doctor collaboration and communication with concordance. We used two standard measures to assess the degree of collaboration in patient-doctor interaction styles ( Table 2 ). The first was the Health Care Climate Questionnaire, a wellvalidated 16-item scale, for patients to assess the patientcenteredness of their providers. 2, 39 For the second, we constructed a continuous variable from a validated question asking patients to describe how they and their providers usually make decisions about diabetes treatments. 40 -42 Because collaboration requires exchange of information, we used content areas from Glasgow and Ruggiero's scale of reported diabetes self-care recommendations 43 ( Table 2) to construct an index summing the self-care content areas that the patient reported their provider had discussed with them, and another summing the number of areas the provider reported discussing in the past 6 months (range of 0 t o 8). We used the patient and provider reports as separate variables in analyses.
We hypothesized that patients' beliefs about the efficacy of their prescribed diabetes treatment would be associated with concordance with their providers about treatment goals and strategies. Patients rated their level of agreement on a 5-point Likert scale with the statement: "Following my prescribed diabetes treatment plan will make a big difference in preventing long-term complications" (Table 2 ).
Finally, we tested the patient sociodemographic and clinical characteristics of gender, ethnicity, age, years of education, annual household income, self-reported health status, number of diabetes comorbidities, and diabetes duration. 36, 44, 45 Because of limited sample size, we did not systematically assess practice or provider characteristics.
Outcome Variables We Hypothesized Concordance Would Predict
Our outcome variables were patients' confidence, or self-efficacy , in their diabetes self-management abilities, reported self-management behaviors in the past 7 days, and overall evaluation of their diabetes self-management over the past 6 months ( Table 2 ). To evaluate self-efficacy, we used a validated 4-item scale. 2 This measure has been significantly associated with glycemic control and other improved clinical outcomes in prospective studies. 2 To assess self-care behaviors, respondents were asked on how many of the past 7 days they carried out recommended self-care activities in 5 areas. 46 Because adherence in 1 area of diabetes care does not correlate strongly with adherence in others, 46, 47 we looked separately at each area. The third outcome was patients' overall assessment of how well they had managed their diabetes in the prior 6 months ( Table 2) .
Analyses
We generated descriptive statistics to characterize the study populations and distribution of responses. We assessed agreement between patients and clinicians with 3 measures: 1) overall agreement; 2) Cohen's κ statistics; 48 and 3) the summary statistics of agreement on goals and strategies described above.
We then examined bivariate and multivariable associations between our variables of interest and concordance on treatment goals and strategies. We included as covariates in the multivariable analyses only patient sociodemographic characteristics that were associated with any of the concordance measures at a level of significance of < .10 in bivariate analyses. We also adjusted for diabetes severity by including diabetes duration and self-reported health status (both of which were highly correlated with insulin use). For the ordinal dependent variables, we used ordinal logistic regression, and for the dichotomous outcomes we used logistic regression. In all multivariable analyses, to account for the clustering effects of within-physician correlation, we adjusted standard errors using the Huber / White sandwich estimator of the cluster corrected variance/ covariance matrix. 49, 50 Regression diagnostic procedures yielded no evidence of multicollinearity or overly influential outliers in any of the models.
RESULTS
Patient and Provider Characteristics
Characteristics of the patients and their providers for whom we have paired data are presented in Table 1 . Patients were predominantly male (81%) and white (88%), with a mean age of 64. As patients from the VA constituted 70% of the sample, 51% of respondents had annual household incomes of less than $20,000. A total of 97% were on oral medications and / or insulin, and 67% of the sample had had diabetes 4 or more years. Eighty-six percent of the patients had been with their primary care doctor for more than 6 months. Eighty-two percent of the providers were general internists, with a mean of 12 years of clinical practice. The majority of providers (56%) were men, and 82% were white. Table 3 shows the extent of agreement between patients and their providers on the top 3 treatment goals. Although overall agreement was quite low ( κ from .00 to .24), patients and providers were most likely both to list normalizing blood glucose levels (63%), losing weight (18%), and becoming more physically fit (12%) as goals (Table 3) . Patients were more likely to be the only one in their pair to list avoiding starting insulin (25%), getting off all medications (25%), and lessening physical discomfort (14%) as their goals. Providers were most likely to be alone in listing keeping blood pressure normal (34%), lowering blood cholesterol (18%), and, somewhat surprisingly, having the patient follow a treatment plan that does not interfere too much with the patient's life (22%). Although 73% of respondents reported having hypertension and 62% reported having hypercholesterolemia, only 15% included blood pressure control as one of their top 3 goals, and 11% included lipid control.
Agreement Between Patients and Their Providers on Goals and Strategies
Overall agreement on specific treatment strategies was also low (Table 3B ). All κ for agreement on individual strategies were less than 0.40. Patients and their providers were most likely to agree on taking diabetes medications (38%) and exercising regularly (30%). Patients were more likely than providers to emphasize strategies geared toward glycemic control such as eating to keep blood sugar close to normal (46%), taking diabetes medications (42%), and monitoring blood sugar (36%). Providers were more likely to prioritize treating high blood pressure (34%), following a reduced calorie diet (27%), and exercising regularly (25%). Twelve percent of patients included treating blood pressure as 1 of their top 3 treatment strategies, and 10% listed treating high cholesterol. Figure 2 shows the amount of overlap between patients and their providers on goals and strategies. There was FIGURE 2. Overlap between patients and providers on treatment goals and strategies.
considerable variation among pairs in levels of agreement; a third of the pairs agreed on 2 of the 3 top goals, and 21% agreed on 2 of the top 3 strategies. Fifty-five percent of respondents had included their provider's top goal and strategy among their top 3. In the majority of cases, when there was agreement, patients and providers agreed on goals and strategies related to glycemic control.
What "Predicts" Concordance? Table 4A presents the results of 4 separate regression models, 1 for each of the following outcomes: number of goals agreed on; agreement on top goal; number of strategies agreed on; and agreement on top strategy. The independent variables (Table 2) that, after adjustment for demographic and clinical factors, were associated with the various types of agreement ( P < .10) are included. The stronger the patient's belief in the efficacy of their prescribed treatments, the more goals they shared with their provider ( P = .013) and the more likely they were to have included their provider's top treatment goal among their top 3 goals ( P = .03). Patients with more education were more likely to have their provider's top treatment strategy among their top 3 strategies ( P = .015).
Patients who reported sharing responsibility with their providers in making treatment decisions agreed with their providers on significantly more treatment strategies in bivariate analyses ( P = .026), an association that was attenuated in the multivariate analyses ( P = .096). A physician report of having discussed more areas of diabetes selfmanagement was also associated with greater overlap on treatment strategies ( P = .006) and with greater agreement on the most important treatment strategy ( P = .007). The final variable we hypothesized would correlate with concordance, higher patient assessments of provider "patientcenteredness," although associated in bivariate analyses with agreement on the provider's top recommended treatment strategy ( P = .04), was not associated with this ( P = .12) or other outcome measures in multivariate analyses.
In addition, we conducted alternative analyses including length of patient-provider relationship and health care site (VA vs AMC) as covariates. Including these variables did not affect our findings.
What Does Concordance "Predict"?
As Table 4B shows, agreement on treatment goals and strategies was associated with 2 of the 3 measures of patients' self-management. After adjusting for potential confounders, patients who shared their providers' top treatment strategy had higher self-efficacy than those who did not ( P = .005). Moreover, those who agreed with their providers on more treatment goals rated their diabetes self-management more positively than those who agreed on fewer goals ( P = .004). We found no significant associations in multivariable analyses between agreement on treatment goals or strategies and patients' reported self-care activities in the prior 7 days. 
DISCUSSION
In these primary care practices, agreement between patients with diabetes and their PCPs on diabetes treatment goals and strategies in general was quite low. Recent randomized clinical trials have found that multifaceted programs that promote patient involvement in defining diabetes treatment goals and strategies improve clinical outcomes. 20, 51 Nevertheless, collaborative goal setting is not a standard part of chronic disease management in many primary care practices. Thus, one likely explanation for the low rates of agreement is that providers are not explicitly discussing treatment goals or strategies and seeking to reach agreement with their patients on priority areas to target. 52, 53 In light of the importance of blood pressure and lipid control for clinical outcomes in diabetes, 54 the especially low agreement on goals and strategies targeting lipid and blood pressure control is concerning, and raises the possibility that doctors have more effectively conveyed to patients the importance of glycemic control than lipid and blood pressure control.
Although agreement in general was low, there was significant variation in levels of agreement across patientprovider pairs, and more agreement was indeed associated with higher patient self-efficacy and more positive assessment of their diabetes self-management. Those patients who shared responsibility with their physicians for making treatment decisions more often agreed on priority treatment strategies with their providers. Moreover, provider reports of having discussed more content areas of diabetes self-care were associated with greater agreement on treatment strategies. A supportive style by itself, however, was not enough in the absence of discussion on what patients need to know to be able to prioritize treatment goals and strategies. In fact, those patients who evaluated their providers overall as being more patient centered, after adjustment for potential confounders, were not more likely to agree with them on treatment goals or strategies. What appeared to predict agreement was sharing in treatment decision making and having discussed the relevant content areas.
In our sample, patients who might be more likely to share their providers' views-those with more confidence in the efficacy of their medical treatment regimens and those with more formal education-were indeed more likely to agree with their providers on treatment goals and strategies. These results coincide with prior research finding that patient adherence is more likely if patients and their doctors share disease models and agree on which medical problems are important and how to evaluate therapeutic success. 38,55 -57 Greater patient self-efficacy and more positive assessments of diabetes self-management are beneficial outcomes and have been associated with improved clinical outcomes such as glycemic control. 2, 3, 58 Our findings support the hypothesis that greater concordance between patients and their providers on goals and strategies may be a mechanism by which better patient-provider communication and collaboration contribute to improved patient outcomes, as postulated in Figure 1 . Accordingly, we need to understand better factors, such as those highlighted in this study, that contribute to or impede agreement between patients and providers on treatment goals and strategies.
There are a number of ways effective goal setting between patients and providers might enhance processes and outcomes of diabetes and other chronic illness care. Besides encouraging patients and providers to articulate their goals and thus provide opportunities to negotiate potential conflicts in priorities, 31, 32 recommended plans of care can be linked to desired outcomes, clarifying for patients the purpose of various recommendations. 18 While it is possible that differing goals might expand the number of issues addressed, poor agreement on treatment goals and strategies suggests that patients and providers may be failing to work together as a team-or even may be working at cross-purposes to each other. 31 These data from a small sample of patient-provider pairs in only two health systems represent exploratory findings on this little investigated dimension of patient-provider relations. Several limitations must be noted. First, we elicited patient and provider goals and strategies only once. Of note, however, all participating patients had seen their provider at least once before, and 86% of the patients had seen this same PCP 6 months or longer. Thus, patients and providers had had several visits in which to discuss and establish mutual goals and strategies. Second, several features of our study design may have led to overestimating concordance. The patients had ranked their top goals and priorities before they saw their provider, which may have primed them to discuss these at their visit before their provider completed the after-visit questionnaire. Moreover, while respondents had the option of writing in other choices, we largely focused on biomedical outcomes and strategies in the list from which participants chose. While our aim was to assess whether there would be agreement within this more limited range of goals most closely associated with patients' clinical outcomes, our method likely did not capture the full universe of patients' valued treatment goals and strategies.
Third, our sample size was too small to enable us to explore significant differences among PCPs. Certain PCPs might have better agreement with their patients. For example, women providers may be more likely to adopt collaborative styles with their patients, ask more questions, and have better communication, 59 and race-concordant pairs may have more participatory decision-making styles. 45 Similarly, we had insufficient numbers of ethnic minorities to assess possible ethnic differences in degree of concordance with providers. This study needs to be replicated in a larger, diverse sample and with a longitudinal design to track whether and how agreement on treatment goals and strategies varies and to assess the consequences of different levels of agreement for self-management and clinical outcomes over time.
In conclusion, while many patients and providers in standard primary care practices have poor agreement on diabetes treatment goals and strategies, better agreement on both of these is associated with improved self-efficacy and self-management. Increased patient-provider discussion of treatment goals and specific strategies to meet these goals may increase agreement on these and lead to improved patient outcomes. We need to explore how best to operationalize appropriate goal setting in clinical settings and evaluate the effects of encouraging patients and providers to jointly define and pursue shared diabetes treatment goals and strategies. 
